There are many reservoirs in the Iberian Pyrite Belt (IPB), SW Spain, which receive contributions from watercourses affected by acid mine drainage processes, characterised by low pH values and high concentrations of heavy metals and sulphates. When they reach the reservoirs, the waters increase its pH, which will cause most of the metal load carried by the mining channel to precipitate into the reservoir itself and accumulate on its floor. The silting of reservoirs is an environmental problem which can affect the loss of storage capacity, their general functioning and aquatic ecosystems. A study of these is vital to allow both preventative and corrective measures to be established. Climatic 
INTRODUCTION
At present, the silting of reservoirs is an environmental problem of the highest order, which goes beyond the loss of storage capacity and can affect their general functioning as aquatic ecosystems.
The silting of reservoirs gives rise to a series of wellknown effects, from a loss of water storage capacity to a change in the longitudinal slope of the channel, the formation of wetlands, a limitation in recreational use or a tendency towards the eutrophication of their waters. However, the silting of a reservoir also leads to a clear loss of efficiency in the reservoir itself with the corresponding cost that affects both the profitability of the initial investment in the actual hydrological engineering, and the operating accounts (Palau ) .
Spread throughout the Iberian Pyrite Belt (IPB) are numerous reservoirs intended for industrial, agricultural or recreational use. Many of these reservoirs are located in watercourses affected by acid mine drainage (AMD) processes, which means that the water that reaches the dams is low in pH and has a high metal and sulphate load. When the mine-water contributions arrive at the reservoir, there is a sharp increase in the pH of the acid waters upon encountering the huge volume of the receiving basin. This increase in pH is translated into a violent reduction in the dissolving capacity of the mixing waters, which causes most of the metal load carried by the mining watercourse to precipitate into the reservoir itself. In any case, the metal precipitate accumulates in the form of sediment on the floor of the dam, always remaining subject to variations in the pH of the medium and redox potential, which can lead to silting of the sedimentary medium (Grande et al. a) .
The newly formed metal sulphides that accumulate in the sediment and the particulate matter containing sulphates transported by mining effluent are a potential environmental risk because they can oxidise rapidly and release metals, producing a greater increase in the acidity of the medium. Variations in pH and oxygen are the greatest factors that affect the mobility of trace metals (Wen & Allen ) . Oxidation of the sediment on the floor can occur during periods of rotation (periods of oxygenation) and is also due to remobilisation and transport during high rainfall events and strong water currents.
The impact of the climate on the polluting process of AMD as it affects pyritic materials exposed on the surface is more than well known. Climatic conditions, and especially precipitation, are the most significant external controlling factors in terms of the degree and type of mining pollution in any area. In semi-arid climates, the construction of dams is one of the most common alternatives to cover the water needs of the population and industry. The vulnerability of these surface waters to pollution is much greater than that of underground waters (Grande et al. a) .
The scientific literature is replete with numerous studies aimed at quantifying the environmental effects of AMD in water, from the point of view of the processes that take place in the affected waters (Grande ; Grande et al. , a, b, a, b, a, b, c, d, 
GEOGRAPHICAL AND GEOLOGICAL LOCATION
The study area that the present work focuses on is located in the IPB, in the southwest of the Iberian Peninsula, containing a total of 23 reservoirs spread mainly along the basins of the rivers Tinto and Odiel (Figure 1 ), which are the main watercourses affected by AMD, and the river basins of the Chanza and the Guadiamar, which are affected to a lesser extent.
The Odiel, which belongs to the Andalusian Atlantic 
OBJECTIVES
The concentration of metals and sulphates in a mining river close to the productive source is 10 times greater than the concentrations measured in the same river near its mouth, above the limit of tidal influence (Grande et al. b) .
This fact suggests that there are precipitation processes along the watercourse and when it reaches the reservoir, which change the hydrochemical conditions.
Depositing of the materials carried by the water currents occurs in the reservoirs. In this case, both the bed load and the load in suspension are deposited, but the dissolved load (including the microcolloidal fraction) could even be carried 
MATERIALS AND METHODS
The sampling phase was carried out on a 2-weekly basis in the period between October 2011 and May 2012 during the period of rainfall which causes the water to flow in the watercourses, with the sampling finishing once the channels in the sector being studied have stopped running. During this period we simultaneously proceeded with analysis of the samples in the laboratory, using a variety of analytical techniques.
Once the study area had been delimited and the water relations were understood, both in terms of natural watercourses and contributions from mining leachates, the next step was to determine the points at which the water samples would be taken. A sampling point was chosen where the waters enter the reservoirs affected by AMD, and which is covered by the waters during the measuring period, close to the maximum capacity limit of the dams. The reservoirs to be sampled are gathered together in Table 1 and Figure 1 .
During the sampling campaign, determination of pH, electrical conductivity (EC) and total dissolved solids (TDS) was carried out in situ using a Crison MM40 portable multimeter.
Following the measurements in the field, two water samples were taken in sterilised polyethylene containers at each point, one to determine the sulphates and another to determine the heavy metals. Nitric acid was added to obtain a pH <2 in order to prevent the precipitation of the metals during transportation to the laboratory, which was carried out in 100 and 200 mL PVC containers, respectively, in a portable refrigerator at a temperature of 4 W C.
In the laboratory, the water samples were vacuum-filtered using 0.45 micron cellulose nitrate filters (Sartorius
11406-47-ACN).
Once filtered, the water samples were stored in hermetically sealed polyethylene containers in a refrigerator at a temperature of between 1 and 4 W C.
All the reagents used were analytical grade or of Suprapur quality (Merck, Darmstadt, Germany). The standard solutions were Merck AA Certificate. Milli-Q water was used in all the experiments. The water distiller used was the Optic Ivymen System AC-L4.
A Macherey-Nagel PF-11 photometer was used to determine sulphate concentration.
The equipment used to carry out the metals analysis was a Perkin-Elmer AAnalyst 800 atomic absorption spectrophotometer equipped with a graphite furnace and an air/ acetylene-flame atomiser. The samples were introduced using the Perkin-Elmer AS800 Autosampler. Perkin-Elmer
Lumina™ hollow cathode lamps (HDL and LDL) were used as sources of radiation.
The data from the analytics, as well as the parameters measured in the field, were submitted to graphical/statistical treatment in order to apply cluster analysis, which allows approximation dendrograms to be obtained using the STATGRAPHICS Centurion XVI.I software package. Tables 2 and 3 .
RESULTS

Physical-chemical characterisation
It can be observed that the pH ranges from 2.18, being the minimum value recorded, to values close to neutral, with 6.66 being the maximum value. The average pH values measured at the various sampling points were as follows:
Marismillas < Aguas Ácidas < Gossan < Cueva de la Mora
The maximum TDS and electrical conductivity values The average concentrations of electrical conductivity measured in the various reservoirs were in the following order: Aguas Ácidas > Marismillas > Gossan >Cueva de la
The highest average concentration recorded for TDS was in the Marismillas reservoir, followed by the Aguas Ácidas reservoir > Gossan > Cueva de la Mora > Olivargas
As regards the sulphates analysed, the maximum concentration obtained was 3,086.35 mg/L in the Aguas Ácidas reservoir, while the minimum concentration was 
If we look at the summation of the average concentrations of metals analysed we see that the Marismillas reservoir pre- 
Cluster analysis
With the aim of establishing possible relationships between the variables for a single reservoir, the mass of data was submitted to statistical treatment using cluster analysis.
In this case, and after comparing various vicinity measures and different agglomeration methods, the 'Euclidean distance' was chosen as vicinity measure, and the 'Ward method' as agglomerative method. The Ward method or 'second-order central method' is a hierarchical method whose procedure is to calculate the average of all the variables for each cluster. Next, it calculates the Euclidean distance between each factor and the mean of its group. Then, it adds the distance for each case. At each stage, the clusters formed are those which produce the smallest increase in the total sum of the distances within the cluster (Bisquerra ). In this way, using this technique, the variables studied may be classified into different 'categories'. The vicinity measure used is the Euclidean distance, which is the square root of the sum of the differences between the variables squared. The reason for choosing the stated method and the vicinity measure is that they produce the clearest and most easily interpreted dendrograms.
Some of the most representative clusters obtained are presented below in the groups defined previously (Figures 3-5) .
The relationship between electrical conductivity and TDS stands out in the clusters of variables for all the reservoirs 
DISCUSSION
By examining the average pH values measured, a classification of the sampling points was produced, creating a The fact that there is no overall pattern of behaviour for all the reservoirs analysed, in which the strong interdependency between electrical conductivity and TDS is maintained as a common exclusive factor, can be interpreted as a consequence of the coexistence of very different mineral parageneses throughout the IPB. This is in contrast to the homogeneous lithology of the adjoining rock in the reference domain. These huge paragenetic and therefore mineralogical differences, together with the diversity in size and ecological nature of the river basins and watersheds in the study, might produce the lack of geographical homogeneity of the redox potential, which would lead to the development of reactions that would
give rise to the presence of the various elements in solution analysed.
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